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The influence of mulch types (agro-textile, black polyethylene and straw vetch) on the chemical composition of 
‘Alba’, ‘Kimberly’, ‘Korona’, ‘Elliany’, ‘Elsanta’, ‘Vima Zanta’, ‘Viktoriana’ ‘Virena’, ‘Vima Xima’, ‘Premial’ 
strawberry (Fragaria x ananassa Duch.) fruit was evaluated. Vitamin C level were higher in ’Kimberly’, while ’Virena’ 
had a higher soluble solids content. Fruit grown on black polyethylene had lower soluble solids content than did those 
grown on agro-textile mulches. The highest percent in dry weight was registered by ‘Virena’ (11.39%) cultivar and the 
lowest by ‘Viktoriana’ (16.79%). ‘Elianny’ (121 mg/100 g SP) cultivar were found to be richest in total sugar and 
‘Viktoriana’ (86.67 mg/100 g SP) the lowest. There were significant mulch x cultivar interactions in fruit content of 
vitamin C and soluble solids. The highest vitamic C content were found in agro-textile mulched plots of Kimberly and 
the lowest was on the same mulch but a different cultivar ’Vima Zanta’. Soluble solids content were higher on cultivar 
’Vima Xima’ mulched on black polyethylene and the lowest was on straw vetch mulched plots of ‘Korona’ cultivar. 
The highest percent of dry weight were obtained by cultivar ‘Virena’ on agro-textile mulch (17.60%) and the lowest 
percent cultivar ‘Viktoriana’ on black polyethylene mulch (10.62%). The best results were obtained by ‘Virena’ cultivar 
mulched with agro-textile (151.98 mg/100 g SP) and the lowest by ‘Viktorioana’ cultivar mulched on black 
polyethylene (76.25 mg/100 g SP). 
 





High density annual strawberry production 
using a raised bed hill culture system is a common 
practice in all Europe. Even though in our country the 
most common system is with straw mulch. Recently, 
growers have started to use other kind of mulch 
systems. Raised bed hill culture system provides 
enhanced weed control, earlier harvest, increased 
yield, prevention of bed erosion and clear fruits [2].  
Generally, the presence of complexion 
ligands in soil solution may increase metal retention 
or greatly increase metal mobility [15].  
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Many synthetic and organic types of mulch 
have been used in the raised bed culture system. 
Plants grown on black plastic mulch produced more 
runners and fruit than plants grown on clear or white 
plastic mulches and that total fruit mass was greater 
with black and clear plastic mulches than with bare 
soil [3].  
Organic mulches straw – vetch have provided 
environmental benefits. This include: increased 
nitrogen, recycling of nutrients, reduced soil erosion, 
weed emergence, and water loss; addition of organic 
matter to the soil; lower soil temperature during the 
hot summer months [8], and action as a slow – 
release fertilizer [1]. Using a killed sod mulch cover 
for strawberries reduce erosion and compaction, 
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improved soil structure, and reduced water loss in 
comparisons with no mulched raised beds [10].  
Little attention has been focused on fruit 
quality and chemical composition of plants grown 
under different mulch system. The most desirable are 
those cultivars that produce large, well – shaped 
fruits, with bright – red skin color.  
The objective of the present study was to 
compare the effects of several mulch types (agro-
textile, black polyethylene and straw vetch) in raised 
bed hill culture on basic nutritive value of chosen 
cultivars of strawberry fruit on the basis of dry 
weight, soluble solids, total sugar and vitamin C 
content. 
 
2. Material and Method 
 
Plant material. The studies were conducted 
in a commercial farm, set up in spring of 2012 at 
Cluj-Napoca, Romania. Biological material was 
provided by Vissers Company, Netherlands and The 
Institute of Research and Developement, Piteşti 
Mărăcineni, in the form of strawberry runners. 
Agronomic practices were in accordance with 
standard recommendations for commercial 
plantation. The experimental design was a complete 
by factorial Latin rectangle design. First 
experimental factor was the cultivar having 10 
graduations (‘Alba’, ‘Kimberly’, ‘Korona’, 
‘Elliany’, ‘Elsanta’, ‘Vima Zanta’, ‘Viktoriana’ 
‘Virena’, ‘Vima Xima’, ‘Premial’).  Strawberry 
were planted in single rows and beds covered with 
three different types of mulch (agro-textile, 0.04 
mm thick black polyethylene and straw) so the  
 
 
second experimental factor having three graduation 
was type of mulch. 
The planting system chosen for the 
experimental plot was 40 cm between rows and 33 
cm between plants within row. The beds were raised 
25 cm from soil level with drip irrigation lines under 
de mulch. In order to correspond to such a poly - 
factorial model, there were formed 40 variants, in 
three replications. There were made observations on 
chemical composition  
Basic constituent analyses. In qualitative 
(soluble solids content, dry weight, total sugar and 
vitamin C) strawberry samples, taken from the 
experimental field were analyzed in Horticultural 
Products Technology Laboratory of Veterinary 
Medicine Cluj-Napoca. Soluble solids content was 
determined with a Zeiss refractometer (PN-90/A-
75101/02) standardized with distilled water. Dry 
weight of fruits was determined by drying them in an 
oven at temperature of 105°C for 24 hours. 
Determination of total sugar and vitamin C  was 
performed according to the methods described by 
Marca [5].  
The results obtained were processed by means 
of the variant analysis the poly – factorial model of 
the divided plots. To analyze the data, the multiple 
comparison test of Duncan was used. 
 
3. Results and Discussions 
 
Analyzing data from tabele 1 can be observed 
that strawberries grown on black polyethylene 
(11.58%) had significantly lower percent of soluble 
solids than did on agro-textile mulch (14%). 
 
Table 1. Influence of mulch system and cultivar on the soluble solids content  
Cultivars Mulch system 
 Agro-textile Polyethylene Straw Mean cultivar 
‘Alba’ 12.65  f 10.73  b 14.25  h 12.54  C 
‘Premial’ 12.00  c-f 11.29  b-e 11.97  c-f 11.75  B 
‘Kimberly’ 14.55  h-i 11.06  b-d 12.94  f-g 12.85  C-E 
‘Korona’ 16.10  j-k 11.08  b-e 14.06  h 13.75  F 
‘Elianny’ 15.92  j-k 10.97  b-c 14.76  h-i 13.88  F 
‘Elsanta’ 11.94  c-f 12.18  d-f 14.14  h 12.75  C-D 
‘Vima Zanta’ 13.82  g-h 11.98  c-f 14.59  h-i 13.46  E-F 
‘Viktoriana’ 11.08  b-e 9.59  a 10.48  a-b 10.38  A 
‘Virena’ 16.56  k 14.43  h-i 16.31  j-k 15.77  G 
‘Vima Xima’ 15.43  i-j 12.51  f 12.26  e-f 13.40  D-F 
Mean mulch system 14.00 O 11.58  N 13.58  M  
LSD5% cvs  0.65 – 0.75; LSD5% mulch system 0.32 – 0.34; LSD5% interaction mulch system x cultivar 1.01 – 1.23  
          Note * = the difference between any two values followed by at least one common letter is not significant 
 
Data from the last column of the table show 
that regardless the type of mulch between the 
cultivars there are differences statistically assured. 
Cultivar ‘Virena’ registered the highest results in 
percent of soluble solids content (15.77%), followed 
by ‘Elliany’ (13.88%) and ‘Korona’ (13.75%). 
Similar results were obtained on cultivars survey by 
Katarzyna S., and Oszmiański J. [4].  
Regarding the combined influence of two 
experimental factors it can be observed that the 
POP (Boca) Delia Florentina et al./ProEnvironment 6(2013) 384 - 388 
 
 386
highest percent of soluble solids content was 
registered by cultivar ‘Virena’ on agro-textile mulch 
(16.56%) and the lowest percent cultivar ‘Viktoriana’ 
on black polyethylene (9.59%). 
Dry weight content can be considered an 
important quality attribute from the view point of 
both consumer and producer. Content of dry weight 
of strawberry fruits in the current experiment varied 
between 11.39 and 16.79% (table 2). In all mulching 
systems there were differences statistically assured. 
The highest percent in dry weight was registered in 
agro-textile mulch (15.06%) and the lowest percent in 
black polyethylene (12.63%). 
 Compare the cultivars; the highest percent in 
dry weight was registered by ‘Virena’ (11.39%) 
cultivar and the lowest by ‘Viktoriana’ (16.79%). The 
cause of high percent of dry weight in strawberry 
fruits in the current experiment could be water stress 
and high light intensity during fruit development and 
ripening. 
 
Table 2. Influence of mulch system and cultivar on the dry weight content  
Cultivars Mulch system 
 Agro-textile Polyethylene Straw Mean cultivar 
‘Alba’ 13.65  f 11.76  b 15.73  h-i 13.71  C 
‘Premial’ 13.06  c-f 12.36  b-e 12.97  c-f 12.80  B 
‘Kimberly’ 15.55  h-i 12.06  b-c 13.97  f-g 13.86  C 
‘Korona’ 17.20  j-k 12.08  b-c 15.10 h 14.79  D 
‘Elianny’ 16.98  j-k 12.00  b-c 15.42  h-i 14.80  D 
‘Elsanta’ 13.07  c-f 13.24  d-f 15.21  h 13.84  C 
‘Vima Zanta’ 14.85  g-h 13.01  c-f 15.62  h-i 14.49  D 
‘Viktoriana’ 12.19  b-d 10.62  a 11.35  a-b 11.39  A 
‘Virena’ 17.60  k 15.43  h-i 17.35  j-k 16.79  E 
‘Vima Xima’ 16.46  i-j 13.72  f 13.36  e-f 14.51  D 
Mean mulch system 15.06  O 12.63  M 14.61  N  
LSD5% cvs 0.59 – 0.69; LSD5% mulch system 0.31 – 0.33; LSD5% interaction mulch system x cultivar 0.98 – 1.19  
         Note * = the difference between any two values followed by at least one common letter is not significant 
  
Data inside the table shows the combined 
influence of two experimental factors. The highest 
percent of dry weight were obtained by cultivar 
‘Virena’ on agro-textile mulch (17.60%) and the 
lowest percent cultivar ‘Viktoriana’ on black 
polyethylene mulch (10.62%).  
Analyzing data from table 3, it can be 
observed that from the three mulch systems, the 
highest content of vitamin C was obtained with 
agro-textile mulch 29.66 mg/100 g SP (fresh fruit) 
followed closely by straw mulch 29.48 mg /100 g 
SP. The lowest content of vitamin C was recorded 
on black polyethylene mulch with 25.89 mg/100 g 
SP. Differences between the three systems of mulch 
are statistically assured. 
Data from the last column of the table 3 show 
that regardless the type of mulch the largest content 
in vitamin C was obtained by Kimberly cultivar 
(48.81 mg/100 g SP) followed at a considerable 
distance by Elsanta (35.14 mg/ 100 g SP) and  
Premial (33.93 mg/100 g SP).  
Cultivars and clones of strawberry survey by 
Masny et al. [6] had much higher vitamin C content 
(66.0 – 94.3 mg/100 ml) from fresh juice. High 
sugar and lower acidity will be preferred by many 
consumers [7]. 
 
Table 3. Influence of mulch system and cultivar on the vitamin C content  
Cultivars Mulch system 
 Agro-textile Polyethylene Straw Mean cultivar 
‘Alba’ 13.88  c   22.62  h 42.74  p 26.41 D 
‘Premial’ 39.13  o 29.95  k 32.71  l 33.93 H 
‘Kimberly’ 65.15  r 33.91  m 47.37  q 48.81 J 
‘Korona’ 29.48  k 33.76  m 20.83  g 28.02 E 
‘Elianny’ 33.09  l-m 28.16  j 36.43  n 32.56 G 
‘Elsanta’ 30.19  k 33.23  l-m 42.01  p 35.14 I 
‘Vima Zanta’ 8.63  a 23.44  h-i 14.67  c-d 15.58 B 
‘Viktoriana’ 13.90  c 12.17  b 17.72  f 14.60 A 
‘Virena’ 47.64  q 23.93  i 23.73  i 31.77 F 
‘Vima Xima’ 15.55  d 17.69  f 16.63  e 16.62 C 
Mean mulch system 29.66 N 25.89 M 29.48 N  
LSD5% cvs 0.71 – 0.82; LSD5% mulch system 0.30 – 0.32; LSD5% interaction mulch system x cultivar 0.96 – 1.16  
          Note * = the difference between any two values followed by at least one common letter is not significant 
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Reducing sugars (glucose, fructose and 
sucrose) constitute the major part of the soluble solids 
[8]. ‘Elianny’ (121 mg/100 g SP) cultivar were found 
to be richest in total sugar and ‘Viktoriana’ (86.67 
mg/100 g SP) the lowest. In all mulching systems 
there were differences between total sugar content 
statistically assured. The highest content in total 
sugar was registered on agro-textile mulch (138.47 
mg/100 g SP) and the lowest on straw mulch (104.78 
mg/100 g SP).  
The lowest content in total sugar on straw 




Table 4. Influence of mulch system and cultivar on the total sugar content  
Cultivars Mulch system 
 Agro-textile Polyethylene Straw Mean cultivar 
‘Alba’ 109.15  g-i 88.30  a-c  125.57  k-l 107.67  C 
‘Premial’ 102.28  d-h 94.95  b-f 101.75  c-h 99.66   B 
‘Kimberly’ 129.35  k-l 93.43  b-e 111.85  h-j 111.54  C-D 
‘Korona’ 145.30  n-o 92.20  b-e 123.67  j-k 120.39  E 
‘Elianny’ 143.47  m-o 90.77  b-d 131.10  k-m 121.78  E 
‘Elsanta’ 101.57  c-h 102.85  d-h 124.73  k 109.72  C 
‘Vima Zanta’ 121.37  i-k 101.75  c-h 129.68  k-l 117.60  D-E 
‘Viktoriana’ 97.67  b-g 76.25  a 85.80  a-b 86.57  A 
‘Virena’ 151.98  o 128.22  k-l 147.70  n-o 142.63  F 
‘Vima Xima’ 138.47  l-n 107.42  f-h 104.78  e-h 116.89  D-E 
Mean mulch system 124.06  O 97.61  M 118.66  N  
LSD5% cvs 6.57 – 7.57; LSD5% mulch system 3.70 – 3.91; LSD5% interaction mulch system x cultivar 11.69 – 14.22 




There was significant mulch x cultivar 
interactions expressed in total sugar content. The best 
results were obtained by ‘Virena’ cultivar mulched 
with agro-textile (151.98 mg/100 g SP) and the 
lowest by ‘Viktorioana’ cultivar mulched on black 




Different mulches surely led to differences in 
canopy temperature, soil temperature and moisture 
content, and the quality of light of light transmitted, 
reflected, or absorbed.  
These differences in turn may have affected 
plant growth, fruit quality in strawberry plants. 
Strawberries grown on black polyethylene (11.58%) 
had significantly lower percent of soluble solids than 
did on agro-textile mulch (14%). 
Content of dry weight of strawberry fruits in 
the current experiment varied between 11.39 and 
16.79%.  
The cause of high percent of dry weight in 
strawberry fruits in the current experiment could be 
water stress and high light intensity during fruit 
development and ripening. 
The lowest content of vitamin C was recorded 
on black polyethylene mulch with 25.89 mg/100 g 
SP. The highest content in total sugar was registered 
on agro-textile mulch (138.47 mg/100 g SP) and the 
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